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Introduction
On January 11, 2007 , China demonstrated the successful use of a direct-ascent antisatellite weapon (ASAT). This particular test was proof to major world powers that China has established itself as a contender in the space arena. The target was a Chinese weather satellite at an altitude of 864 kilometers. 1 This test, however, brought criticism: "The deliberate destruction of a satellite in a highly used orbit-creating mass quantities of space debris that will remain a global danger for decades-has deservedly been met with U.S. and international opprobrium." 3 Given the vulnerabilities of U.S. satellite systems, the U.S. must take actions to make ASAT operations less attractive for China. It is the intent of this research to suggest the idea of cooperation between China and the U.S with regard to space in order to deter Chinese ASAT operations.
Before discussing space cooperation between these two nations, I will first discuss China's counterspace programs, its motivations for developing and using these capabilities, and the respective space programs of China and the U.S.
The kinetic kill vehicle was launched on a DongFeng-21
Intermediate Range Ballistic Missile (IRBM) from the Xichang space facility and impacted the weather satellite head on. It was technically remarkable, to say the least, in that, "the satellite was destroyed by a unitary hit-to-kill payload-a bullet hitting a bullet." 2
China's Counterspace Programs
In addition to the direct-ascent ASAT capability demonstrated in January 2007, China has invested in the research of a range of counterspace technologies. 4 Again, the January 2007 test was a demonstration of a direct-ascent ASAT. "Direct-ascent weapons are particularly effective against satellites flying in Low Earth Orbits (LEO), where most of America's remote sensing, meteorological, and imaging intelligence satellites, and their associated relays, currently operate." 5 While China does have the spacelift capability to launch objects into Medium Earth Orbits (MEO) and geostationary orbits, using larger rockets would "alter the dynamics for an effective hit-to-kill kinetic kill vehicle, making their current ASAT design unusable for such purposes." 6 This is not to suggest the People's Republic of China (PRC) will never obtain this capability in the future.
Another counterspace capability that China is suspected of pursuing is the development of microsatellites (microsats). 7 Like the direct-ascent ASAT, a microsat could be used to collide with another satellite to damage or degrade it. What makes microsats a challenging counterspace weapon is that they can "be difficult to detect both at launch and while on orbit." 8 "China has devoted substantial resources to directed energy systems, particularly groundbased high-and low power lasers." 9 In fact, reports in 2006 speculated that "China had for several years successfully used ground-based lasers to blind U.S. reconnaissance satellites." 10 Laser attacks could temporarily or even permanently damage satellite sensors (depending on beam power, and vulnerability of targeted sensor). 11 Other directed energy technologies being researched in China include microwave technology, electromagnetic rail guns, and particle beam weapons.
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To affect satellites located in the higher orbits such as MEO and geostationary, "Chinese tacticians have focused on electronic rather than physical means of attack." 13 "Sophisticated jamming technologies" could be used on communications and navigation systems that orbit earth at these higher altitude orbital planes. Before addressing international space cooperation, I will briefly discuss the space programs of the U.S. and China. With cooperation, both sides will seek to benefit from what the other has to offer. Examining the space programs of both China and the U.S. will show the similar motivations of both countries in the pursuit of space.
China's Space Program
Following Russia and the U.S., China became "the world's third most prominent spacefaring nation" on 15 October 2003 by successfully launching its first successful manned spaceflight. 28 Origins of the Chinese space program date back to its inception of October 8, 1956 , when its foundation was established by the Chinese political leadership of that era. The backbone of China's lift capability is based on its Long March series of rockets which are capable of placing payloads from LEO all the way up to geosynchronous orbit. 34 China's three launch facilities are the Jiuquan, Xichang, and Taiyuan launch sites with a fourth one under construction in Hainan Province. 35 For manned missions, China uses the Shenzhou spacecraft, which has proved successful for all of China's manned missions to date.
An interesting note on China's space program is that it did not develop in a similar fashion as that of the former Soviet Union or the U.S. While the Soviet and U.S. programs were developed and based on military intelligence (space race), "the Chinese space program has decidedly more twenty-first-century motivations." 36 Since 1970, China has launched over 100 orbital missions and has sent men into space in 2003, 2005 and 2008. 37 The Chinese also successfully deployed a lunar orbiter (fourth country to do so) which is "paving the way for additional moon exploration." 38 In order to make many of these advances in space possible, China has used, and intends to further use "leapfrogging" techniques, essentially skipping generations in technological development. 39 What are China's motivations in pursuing such a space program? There are several different theories, with a recurring theme of national prestige that is often mentioned. A Congressional Research Service report mentioned that, "China has apparently chosen the more expensive route of sending humans into space, over machines, for the wider attention it attracts both domestically and internationally." 40 Another theory that appears plausible is that the space program helps in the unification and cohesion of the PRC. 41 Similar to the Apollo program of the U.S., China's "space program provides a mechanism for research and scientific exploration that will undoubtedly advance China's education and high-tech industrial base." 42 China captured the aims of its space activities and principles of development in a White In reviewing the 2006 White Paper, national prestige does appear to be an evident theme along with the aims listed in Appendix B. Under "the principles of development for China's space industry," the paper mentions "upholding independence and self-reliance policy,"
describing how China to date has built "its space industry from scratch" and will continue to do so. 43 The White Paper also mentions development of China's space industry "as a cohesive force for the unity of the Chinese people. 
U.S. Space Program
With regard to the U.S space program, the intent with this paper is to review the program's foundation and motivations briefly since there is so much information readily available. By doing so, this writer intends to show similarities and differences that will hopefully support the idea of space cooperation as an adequate and desirable solution to deter
China from pursuing ASAT operations.
The birth of the U.S. space program took place following the Soviet launch of Sputnik on National security appears much more prominent in the U.S. NSP when compared to China's White Paper, which should be of no surprise. As stated under section five of the NSP (National Security Space Guidelines), "United States national security is critically dependent upon space capabilities, and this dependence will grow." 54 For this reason, national policy makes it clear that the U.S. will maintain its freedom to act in space, and deter or dissuade those who impede these rights or pursue capabilities with the intent to do so. 55 Like China, the U.S. seeks the exploration and use of space for peaceful purposes. There is still evidence of national prestige in the U.S. program, although not likely to the extent that existed during the space race with the U.S.S.R. Advancement in the areas of science and economic security are also similar themes in both the China and U.S. space programs. As mentioned previously, national security is a dominant theme in the U.S. NSP. The U.S. is open in the NSP in stating that it will take actions to defend its space capabilities. 56 While China doesn't address national security to this extent in its White Paper, one can assume the Chinese "ASAT test was a clear message that China also has deep and growing interests in space that require defending."
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PART III: Space Cooperation
The idea of international space cooperation is nothing new. Some of the earliest space cooperation efforts go back to the Cold War with the U.S. and the U.S.S.R. Today, many nations participate in cooperative efforts in space, including both the U.S. and China. International cooperation in space can provide many benefits, including more resources for exploration, an elimination of duplicated efforts, and improved international relationships, to name a few.
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China's Space Cooperation
It is evident in China's 2006 White Paper on space activities that international cooperation in space is nothing new to the PRC and important with regard to its space ambitions.
Listed as one of their principles of development (Appendix B), China seeks cooperation "on the basis of the principles of equality, mutual benefit, peaceful utilization of outer space, and common development. 59 Turkey. 70 Like the ESA, APSCO is an "inter-governmental organization to promote regional space cooperation".
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U.S. Space Cooperation
The 2006 U.S. NSP specifies in two sections that the U.S. Government seeks "international cooperation with foreign nations and/or consortia on space activities that are of mutual benefit and that further the peaceful exploration and use of space, as well as to advance national security, homeland security, and foreign policy objectives." 72 Since NASA's inception, it has "concluded thousands of agreements" with more than 100 nations and international organizations. 73 International cooperation has been regarded as a "cornerstone of NASA's activities," with current partners being: ESA, Japan, Canada, France, Germany, Italy, the UK, Russia and Brazil. 74 In the following paragraphs, I will review some successful U.S.
international space cooperative efforts.
While NASA has a diverse history in the realm of international space cooperation, perhaps the most significant is the cooperation with Russia. It is interesting how two countries that were adversaries developed a successful relationship with regard to space cooperation at the peak of the Cold War. In fact, it was these early cooperative efforts between these two countries that paved the way to the modern day success of U.S.-Russia space cooperation. The Cold War cooperative effort that captured the most attention was the Apollo-Soyuz docking in July 1975.
Preparation for this event was very challenging, to say the least. Here you had two significantly incompatible space programs and political systems that had to work together in various forums and meetings in order to make this cooperation possible. 75 Results of this cooperative effort were much more than just a demonstration to the world that these two Benefits. While possibly deterring Chinese ASAT operations, this deterrence would be a secondary effect (or benefit for that matter) of successful U.S.-China space cooperation. In order for this cooperation to take place, the benefits will have to outweigh the challenges (some which will likely be viewed as risks) for both nations.
The first benefit of cooperation would be improved transparency. 82 Secrecy of China's space program has led to a suspicious outlook by many critics of this program. Space cooperation between the two countries could be based on regular meetings which "could help the two nations understand each other's intentions more clearly." 83 With China as a partner, the U.S.
would have better visibility and communication with the CNSA concerning China's space activities, and the same would hold true for China. Reviewing China's White Paper on its space policy and trying to make sense of its counterspace capabilities after the fact is the wrong approach. "If NASA signed an agreement with CNSA and began joint space projects, they would more easily and directly understand China's space activities and directions." 84 Another benefit mentioned earlier is cost savings, which would be attractive for both nations. For most countries, budgets for space are insufficient or limited to the point where they depend on international space cooperation to meet their goals. 85 Exceptions to this in some degree are Russia, the U.S. and China, as all have achieved their own manned space programs. beyond." 86 The timeframe specified in this announcement for the return to the moon was between 2015-2020, carrying a price tag of $104 billion. 87 China too has ambitions for manned missions to moon, so spreading the cost could prove beneficial to both nations.
Increasing U.S. options with regard to manned spacelift could be a benefit in U.S.
cooperation with China and is something the U.S. should consider for increased safety and logistics. History has shown that the U.S. was fortunate to have the cooperative programs it had with Russia when the shuttle fleet was grounded following the Columbia accident of 2003. If
China were to become both a U.S. and ISS partner, the U.S. would eventually (assuming continued Shenzhou success) have another option besides Russia as a backup to deliver astronauts and supplies to the ISS. 88 Global stability is another possible benefit stemming from U.S.-China space cooperation. 89 With the intention of preventing the transfer of "sensitive technologies" to other governments, ITAR even makes "normal science exchanges and visits" challenging. 94 If there were to be increased space cooperative efforts between the U.S. and China, ITAR restraints would need to be reexamined and changed.
In a Congressional Research Service (CRS) Report for Congress dated September 29, 2008 , the author, Jeffrey Logan, mentions a possible challenge of ineffectiveness. 95 He further states that some "argue that increased collaboration will not produce tangible benefits for the Discussions included the establishing of "joint working groups on space science and Earth science in addition to addressing a framework for broader cooperation." 
Conclusion
Given the challenges presented, the U.S. and China will require significant growth with regard to any long-term cooperative efforts in space such as a joint venture to the moon.
Political differences and barriers such as ITAR need to be examined more closely before any major space cooperation efforts take place between these nations. Initial steps could be based on periodic meetings, limited scientific exchanges, and opening up ISS membership to China.
Both nations have voiced their openness to international space cooperation in their respective policies and both nations would likely benefit. Benefits such as cost savings, a redundant lift capability, and increased capabilities have proven beneficial with current and past partnerships, as demonstrated in U.S-Russia efforts.
Gaining a partner versus a competitor in space will help develop communication, transparency and understanding between the U.S. and China with regard to their space programs and intentions which could ultimately deter China from exercising destructive counterspace activities. While China's motivation in the pursuit of counterspace technology is not entirely
clear, it has already demonstrated the destructive capability of these weapons. Doing nothing will continue to widen the gap between U.S. and China space programs, increasing space cooperation will help bring them together.
Appendix B Aims and Principles of Development -China's Space Activities in 2006
Aims 1) "To explore outer space and enhance understanding of the Earth and the cosmos" 2) "To utilize outer space for peaceful purposes" 3) "Promote human civilization and social progress, and benefit the whole of mankind" 4) "To meet the demands of economic construction, scientific and technological development, national security and social progress" 5) "To raise the scientific quality of the Chinese people" 6) "Protect China's national interests and rights" 7) "Build up the comprehensive national strength" 113 Principles of Development 1) "Maintaining and serving the country's overall development strategy, and meeting the needs of the state and reflecting its will" 2) "Upholding independence and self-reliance policy, making innovations independently and realizing leapfrogging development" 3) "Maintaining comprehensive, coordinated and sustainable development, and bringing into full play the functions of space science and technology in promoting and sustaining the country's science and technology sector, as well as economic and social development" 4) "Adhering to the policy of opening up to the outside world, and actively engaging in international space exchanges and cooperation."
114
Appendix C NSP Space Policy Goals 1) "Strengthen the nation's space leadership and ensure that space capabilities are available in time to further U.S. national security, homeland security, and foreign policy objectives" 2) "Enable unhindered U.S. operations in and through space to defend our interests there" 3) "Implement and sustain an innovative human and robotic exploration program with the objective of extending human presence across the solar system" 4) "Increase the benefits of civil exploration, scientific discovery, and environmental activities" 5) "Enable a dynamic, globally competitive domestic commercial space sector in order to promote innovation, strengthen U.S. leadership, and protect national, homeland and economic security" 6) "Enable a robust science and technology base supporting national security, homeland security, and civil space activities" 7) "Encourage international cooperation with foreign nations and/or consortia on space activities that are of mutual benefit and that further the peaceful exploration and use of space, as well as to advance national security, homeland security, and foreign policy objectives"
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